The subunit S1 is important for pertussis toxin secretion.
Pertussis toxin is a protein containing five noncovalently linked subunits which are assembled into the monomer A (containing the subunit S1) and the oligomer B (containing subunits S2, S3, S4, and S5 in a 1:1:2:1 ratio). Each of the five subunits is synthesized as a precursor containing a secretory leader peptide and is secreted into the periplasm of Bordetella pertussis where the five subunits are assembled into the oligomeric structure and then released into the culture medium. In the absence of subunit S3 the remaining subunits are not secreted into the medium, thus suggesting that the assembled structure is necessary for the release of the toxin into the supernatant. In this study we describe four B. pertussis mutants which secrete into the medium low amounts of the B oligomer of pertussis toxin. These mutants have single or multiple changes in the gene encoding the S1 subunit and synthesize S1 proteins with altered conformation which are not assembled into the holotoxin and are apparently degraded in the periplasm. These data indicate that while the B oligomer alone has the structural information necessary for the extracellular export of pertussis toxin, the S1 subunit is required for its efficient release into the medium.